Several predictors of occupational choice derived from a theory of careers (Holland, 1973) were e7amined. Hypotheses that a person's competencies, activities, self-estimates, interests, and vocational choices can be organized by a six-category typology to understand and predict subsequent choice were tested. Samples of 894 men and 989 women took the Self-directed Search (SDS) at entry into two colleges and reported their occupational choices one or three years later. All hypotheses received support, although the predictions varied in efficiency. Other analyses indicated that current vocational choice is the best predictor .pf later choice, and that scores based on sex-specific norms are less efficient predictors than raw scores. The findings support both the theory and the validity of the SDS assessment for men and women. Extrapolations from these conclusions are limited by the nature of the criteria and the population tested (Collge students). This report, prepared by the Careers program, examines three issues in predicting vocational choices of men and women.
Introductory qtatement
The Center for Social Organization of Schools has two primary objectives:
to develop a scientific knowledge of how schools affect their students, and to use this knowledge to develop better school practices and organization.
The Center works through three programs to achieve its objectives.
The Schools and Maturity program is studying the effects of school, family, and peer group experiences on the development of attitudes consistent with psychosocial maturity.
The objectives are to formulate, assess, and research important educational goals other than traditional First, the comparative usefulness of self-report measures of interests, abilities, activities, and self-estimates for predicting vocational choice is examined. Second, more evidence is provided that asking people about their occupational choices in an organized and simple manner is a useful way to get efficient predictive information.
Third, the practical usefulness of sex-specific norms in assessing the vocational aspirations of men and women is considered.
The first predictive issue entails a comparative analysis of the validity of components of the Self-Directed Search (SDS), a guidance simulation (Holland, 1972) . Does each component of the SDS (activities, competencies, occupations, self-ratings) predict a student's subsequent vocational choice? Are the summary codes more efficient predictors than the individual components? Although there is substantial evidence that the components of the SDS have convergent and discriminant validity with respect to one another (Holland, 1968, 19n) , no single study has investigated these questions simultaneously and with the same criterion.
The second predictive issue is the relative usefulness of a person's current vocational choice for predicting subsequent choices. The belief that a person's stated choice is a useful,face-valid predictor has never been widely held or expressed. This situation perhaps arose because of the way vocational psychology developed. Historically, psychologists were more concerned with establishing the validity of interest inventories, and the investigation of the validity of expressed choice received little attention. In addition, the potential value of classification schemes for giving psychological meaning to choices and for making better predictions has only recently become apparent.
In the last five years Holland and Lutz (1968) showed that when choices are grouped according to a classification scheme, prediction of later choices from earlier choices can be highly efficient. The Elton and Rose (1970) study and reviews by Dolliver (1969) and Whitney (1969) also support the usefulness of expressed choice in research and counseling.
In spite of this positive evidence, counselors and investigators continue to make only modest use of this kind of information and instead favor more esoteric predictors or even advocate the use of two interest inventories rather than just one (Munley, Fretz & Mills, 1973) .
The third predictive issue stems from the belief that the use of interest and ability measures may be unfair to women because women have not had sufficient opportunity to develop interests and abilities in some areas. This assumption has led some authors to urge that special theories of careers be developed for women (Zytowski, 1969) , or that norming of interest and ability scores by sex to statistically remove mean score differences may render the measures less biased (AMEG, 1973) . Exploring the later suggestion, the SDS Summary Scores were normed so that the predictive validity of the high-point codes derived from standard scores and raw scores could be compared.
Method Sample
The data were collected in an earlier study (Nafziger, Holland & Gottfredson, 1973) 
Measures and analyses
The source of all predictors was the SDS (Holland, 1972 Holland (1973) . The occupational daydreams portion of this simulation asks the respondent to report the occupations he has considered and to list the most recent one first. The first occupational -3-daydream was coded according to its resemblance .to the models by using a list of occupational titles (Holland, 1972 The two self-estimates components ask the respondent to rate himself on two sets of skills or abilities, for example, scientific ability and math ability.
Each component yields a score for each of the six types. The type receiving the highest score for each component was the classification of that person for predictive purposes using that component. Each person was thus classified six times, once by each of the five components of the SDS usually scored, and once by the first occupational daydream.
In addition, a summary score was obtained by using all components but the daydream section. For each component, the first-ranked score was weighted three, the second-ranked score was weighted two, and the third-ranked score was weighted one; these weights were then summed across all five components. The type receiving the highest score by this method was the summary code used as predictor.
All rankings of scores were performed by a computer program which listed tied scores in the order in which they appear in the assessment booklet. This order, which is presumably the way persons using the device typicc,lly break ties, was the order used for analyses when ties were not excluded. It is more conservative than the preferred methods -4-of breaking ties in favor of the base rate or the respondent's judgment.
Normed summary scores were calculated by subtracting the mean and dividing by the standard deviation for the appropriate sex using 'a large sample of college students. Means and standard deviations were obtained by pooling aata from ten college samples collected earlier for various purposes. These samples are described elsewhere (Holland, Gottfredson & Nafziger, 1973; Nafziger, Holland & Gottfredson, 1973) . The two samples studied in this report are included in the larger normative sample which is more diverse and representative. The standard scores were then ranked; the highest-ranked score defined the category used for prediction.
On the follow-up questionnaire, respondents expressed their occupational choices by selecting one of a coded list of 98 alternatives.
Typical categories were "education administration," "data processing,"
and "journalism." A total of 91 persons indicated that their field was not listed and 155 persons indicated that they were undecided; these were excluded from the analyses. Holland (1972) reports reliabilities of the scores on components of the SDS, but the reliabilities of classifications were required for this study. These reliabilities are not known, but the reliabilities of the SDS summary code and the daydreams have been approximated. Kappa (Cohen, 1960) was calculated to assess reliability of the high-point code.
Kappa is a coefficient of greater-than-chance agreement given the two marginal frequencies for a set of nominal groupings. Kappa may be interpreted as the proportion of above-chance possibilities for agreement actually occurring, and it is equal to 0 for dichotomous cases when the two marginal distributions are the same. Its maximum possible value is 1.00.
-5-Appropriate retest data were available for a sample of high school students tested two to three months after an initial testing. The value of kappa for 122 high school men was .62 and for 83 women was .42.
Data to compute the reliability of the high-point code were also available for college students who had been asked the daydream question and who had earlier the same day responded to the following item:
"List all the jobs or occupations you could do and would like, if you had enough money to get the necessary training, and if you could get that job when you finished your training or education." Between these two measures, kappa was .67 for 296 men and was .71 for 321 women. All these values are only rough estimates; the high school women's sample was especially small. No information is presently available on the reliabilities of types obtained in other ways, and the reliability of the occupational choice item is also not known.
The analysis was performed by categorizing students according to each predictor (one of six types) and by their later choice (one of six occupational categories). Correct predictions occurred whenever the category of the occupation chosen had the same first letter as the predictor. Kappa was calculated for each table, and the probability of obtaining a value of kappa as large as that observed, given the assumption of no association, was calculated (Fleiss, Cohen & Everitt, 1969 Table 3 shows that simply coding a person's most recent occupational daydream using the six-category scheme was also significantly associated with expressed choice one year later for both men and women (p< .001). In addition, a person's occupational daydream was more efficient than was the SDS summary code for making predictions.
Insert Table 3 about here Kappa equaled .41 and .44 for men and women respectively, and about 12% more men and 3.5% more women fell into the diagonal cells when thr:
daydreams rather than summary codes were used. Table 4 shows a comparison of all predictors derived from the SDS in its usual form, including self-reported competencies, activities,occupations and self-estimates. Th? general trend for all predictions was the same--a disproportionate nomber of cases fell on the predicted diagonal. The first column of Table 4 shows the percent of choices falling into the -7-predicted category for each predictor when ties were included.
The second column shows that these values increased for all predictors when cases with tied high-point codes were excluded (daydreams are never tied).
The third column shows Cohen's kappa based on data with ties included and is therefore conservative. All predictors were associated with expressed choice beyond chance levels but varied in efficiency.
Insert Table 4 about here
The occupational daydream was most efficient, followed by the occupations component for men and by the SDS summary for women. The competencies component appeared to be least efficient for men, and the second set of self-ratings was least efficient for women.
When summary scores were normed separately by sex, the proportion of men choosing occupations in the predicted category stayed about the same--43.5% for the liberal arts group and 40.5% for the state university (kappa = .32 and .26, p's <, .001). This was a slight decrease for men in the later group and a slight increase for men in the former.
For women, however, predictive validity decreased greatly. Only 28.7%
.f the women in the liberal arts college and 32.8% of the women in the state university now chose occupations in the predicted categories.
Nevertheless there was still an association between the standardized high-point code and the occupation chosen (kappa = .12 and .17, p's( .001).
Insert Table 5 about here While a higher proportion of the few women choosing occupations classified as Realistic, Enterprising, and Conventional were correctly identified by -8-the normed scores procedure, this small gain was overwhelmed by a massive decrease in the proportion of other types correctly identified. These results for women are shown in Table 5 and may be compared to the results in Table 2 for the unnormed scores.
Discussion
This study has two important limitations. The student samples do not represent any well-defined population, and the criterion (student's expressed occupational choice after one or three years) is an intermediate ,one.
Actual job selection would be more persuasive. Despite these shortcomings, the levels of predictive effici.ency found are consistent with similar studies using more diverse or national samples (Holland & Lutz, 1968; Hughes, 1971; Nafziger, Holland, Helms & McPartland, 1972) . In addition, the vocational choices of college students have a strong relation to the job followed after graduation (Dyer, 1932; Strong, 1953; Sharp & Krasnegor, 1966) .
The associations found between predictions made from the separate components of the SDS--the activities, competencies, occupations, and self-estimates--and subsequent choice supports the theoretical notion that each class of personal attributes contributes to a person's decision.
This interpretation does not specifically support the developmental chain hypothesized by Holland (1973) , but it is consistent with that view.
In addition, the validity of all predictors supports their practical use in the self-assessment of individuals desiring career guidance. This is particularly true in the case of the first set of self-estimates for women, which was a better predictor of subsequent choice than was the occupations component, a more direct measure of interests. In line with this finding is the related observation that the SDS summary code--a composite rating of interests, abilities, and activities--also predicted the criterion for women more efficiently than did the occupations component alone.
The finding that the most recent occupational daydream was the best predictor of later choice from among all the predictors replicates and extends an earlier finding (Holland & Lutz, 1968) and is consistent with critical reviews of the literature (Dolliver, 1969; Whitney, 1969) .
There seems to be little doubt that what a person says he wants to do is an important piece of information. The increased use of this infomation in counseling practice and research urged earlier (Holland & Lutz, 1968; Whitney, 1969 ) is desirable.
An examination of the base rate problem, elaborated by Meehl and Rosen (1955) , is useful in understanding some of the results. Limitations of sampling and the predominance of women choosing Social occupations in almost any sample make prediction for women difficult. About 72% of the women in the liberal arts college and 62% of the women in the state university chose occupations classified as Social; that is, their choices were typified by helping or teaching occupations. This means that we would have been correct in 72% and 62% of the cases, respectively, if we had simply predicted that all women would choose those occupations. In fact we would have been right more often than by using any of the assessments used in this study.
Prediction can be perfect only when the marginal distribution of predictions is identical to the marginal distribution of outcomes, although because of error or invalidity it generally will not be perfect even then. When the marginal distributions are very unequal, predictive validity suffers.
In the samples of women, the effect of employing sex-specific norms in order to make the SDS hi,:;h-point codes "fairer" resulted in more rectangular distributions of predictors while the distribution of choices remained unchanged. As a result less efficient rather than more efficient predictions occurred (see Table 5 ).
The effect of dissimilar marginal distributions can be demonstrated in another way. Using Cohen's (1960) formula, the maximum possible value of kappa, given the frequencies shown for the state university sample of women, is .47 and is only .34 for the liberal arts college group of women. It may be noted that even the usual unnormed scoring procedure suffered slightly from unequal marginal distributions, with too few women classified in the Social category on the predictor.
The evaluation of potential sex bias a complex and elusive process. If one were to examine a matrix of correlations among the sets of scales in the SDS, such as the one in Holland (1972) , one might conclude, as does Holland, that the pattern is evidence of the convergent and discriminant validity of these scales for measuring attributes of persons relevant to their careers. Alternately one might cite mean differences between the sexes on some of the scales and conclude that the scales measure cultural biases against men and women. When one also examines the predictive validity of the SDS components, however, a reasonable hypothesis is that the cultural bias which does exist is validly measured. A corollary of this hypothesis is that if the bias ceased to exist so would the mean differences between the sexes on these measures. This hypothesis constitutes a synthesis of the two seemingly contradictory views of the data. The attempt to use norms to adjust the scores of women on the basis of their sex succeeds in "decreasing bias" to the extent that the measures do not do what they were intended to do--measure differences of individuals related to occupational choices.
Numbers alone may not fully convey the meaning of these results.
To make the point in another way, consider the case of one of the volunteers in this study. Ms. S was 18 when she took the SDS. When she entered the liberal arts college, she planned to major in elementary education. Elementary teaching was probably not a big step up the social ladder for Ms. S because both her parents had college degrees.
Elementary education is coded SAI (Social, Artistic, and Investigative in decreasing order of salience) in the Holland system. S's occupational daydreams were in line with her major at entry to college. In reverse order they were coded SAI, AIR, CEI, SAI, and SAE. When asked the next year, Ms. S was still majoring in elementary education with an A average.
By use of sex-specific norms, Ms. S's Realistic score was increased because she was a woman, and her norm-based code became RAE--very different from the SAI code she earned when the usual scoring procedure was used.
The occupations closest to the RAE code in the Holland system are compositor, typesetter, and bookbinder, all of which require manual and mechanical skills and virtually no social skills.
In view of what we know of Ms. S. these are very inappropriate occupations for her.
The choice of scoring methods to be used would appear to depend in part on whether one desires to work for the person seeking guidance or to work for social change.
To reiterate, the four most important outcomes were: (a) the best Note.--In this and succeedi,Ag tables, the italicized entries are frequencies in the predicted cells. 69.9% correct prediction, kappa = .44 p < .001 Table 4 Summary 32.8% hits, kappa = .17, 1)4.001
